Background
International doctor migration has been a feature of the global health agenda since the late 1990s [1] . Doctor migration is not a new phenomenon; issues around international doctor migration were documented in Mejia's 1978 benchmark paper, which highlighted the detrimental effects of increased health worker migration on resource poor nations, the lack of reliable migration data and the implications for workforce planning [2] . These issues still affect health systems today [3] and further concerns relate to the worldwide shortage of health personnel, currently estimated at more than 4.3 million [4] .
Shortages of doctors are experienced by both developed and developing countries. The European Commission forecasts that 'the EU will face a shortage of 1 million health professionals by 2020 if existing workforce problems are not addressed' (European Commission cited in [5] ). Developed countries have addressed, at least in part, their shortages by recruiting doctors from developing countries and it is argued that demand for labour is the driving force behind medical migration [6] .
Many OECD countries have seen rapid increases in the proportion of foreign-trained doctors working within their health systems indicating an increasing dependence on international medical migration [4] rather than a decreasing dependence advocated by the Global Code on the International Recruitment of Health Personnel [7] . By 2008, foreign-trained doctors made up 39% of the workforce in New Zealand, with other countries also highly dependent on foreigntrained doctors -Australia (23%), USA (26%), and the UK (32%). Incomplete data for Canada, the United States and the UK Doctor migration is a significant issue for policy makers at a national and international level. For effective workforce planning policy makers need to know the total number of health workers available within the system (the 'stock') and the 'flows', both into and out of the health system [1] . In relation to doctors, inflows include new graduates of national medical schools and qualified doctors arriving from other countries. Outflows, which reduce the available stock of practicing doctors, are due to doctors emigrating, retiring, dying or leaving the health services for other reasons [1] . In Ireland the ability to accurately assess the true extent of doctor migration -both immigration and emigration -remains a significant policy challenge [8] [9] [10] .
National policy makers need better evidence about migration to develop workforce policies [11] and the first way to address this is improved data on migratory flows [1] .
At an international level the consequences of medical migration are well documented [3, 6, 12, 13] and The Global Code has placed doctor migration firmly on the policy agenda by highlighting the ethical implications of health worker migration, particularly when it undermines the health systems of source countries [7] . Additionally, the first report to the World Health Assembly on health personnel migration is due in 2012 and destination countries, such as Ireland who are major importers of foreign-trained doctors and nurses, will be required to provide data on this. 
The Irish Context
It was reported in 2005 that Ireland had the second lowest ratio of doctors per thousand population in the European Union [14] . For Ireland to meet the average of 3.26 doctors per thousand, it was estimated that there would need to be a 41% increase (n=3754) in the number of doctors employed [14] . The European Working Time Directive, which restricts the number of hours doctors are allowed to work, first came into force 1 August 2004 and it was estimated that 2,500 additional junior doctors (in Ireland termed 'non-consultant hospital doctors', or NCHDs) would be required in order to fulfil the requirements of the directive [15] .
By 2009 national documents were reporting shortages 1 particularly amongst NCHDs and
General Practitioners (GPs) [16] . Ireland has been unable to achieve full compliance the European Time Working Directive and one of the reasons cited for this is failure to fill NCHD posts [17] . Vacancy rates for NCHDs reached critical levels in February 2011 [18] . Shortages were not restricted to the hospital sector -it was estimated Ireland would also face a shortfall of 1,800 GPs by 2021 in order to meet the EU average [19] . Forecasters have also highlighted that ageing and feminisation of the workforce 2 will affect the number of available doctors [19] .
Supply and demand analysis [14] conducted in 2006 found that although Ireland trained sufficient medical students to meet the needs of the Irish health system, over 60% of the annual intake to medical schools were non-EU nationals [20] . Unlike Australia, which also trains large numbers of non-nationals, but retains them for work in Australia upon graduation [21] , most
Irish trained non-EU doctors leave Ireland on graduation [20] . Irish medical colleges are heavily dependent on the fees from non-EU students [22] , but following the 2006 report, a national policy was adopted and implemented in order to expand the number of Irish (and other EU) medical student places. This was done through both undergraduate and graduate entry medical school programs and increased the Irish/EU student intake from 305 in 2006 [23] to an anticipated 725 by 2013 [24] . It was anticipated that this would guarantee an adequate supply of medical graduates to meet the demands of the Irish healthcare system [20] .
This increase in the number of Irish/EU medical graduates should create a significant inflow of doctors into the health system. Ireland, however, fails to retain many Irish-trained doctors [9] to the extent that it is the European country with the highest percentage of nationally trained doctors practicing abroad [25] . This trend shows no sign of abating, with a recent survey reporting that 80% of NCHDs are considering emigration [26] . Key factors affecting doctors' decisions to leave Ireland centre around the lack of structured career paths and lack of training [10] . Furthermore, the limited number of consultant posts means that in some specialities there are only consultant posts available for less than 40% of NCHDs who have completed their training [27] .
To fully understand medical migration, it is important to distinguish between active and passive recruitment. Active recruitment targets health professionals, usually through active international recruitment campaigns that 'entice' them to come to a country when they may previously have not intended to relocate; passive recruitment is where an individual initiates the decision to migrate [28] . Prior to 2011, Ireland conducted some active recruitment of doctors, but this was confined to anaesthetists [29] and locum GPs [30] . Other than this, doctor migration to Ireland was for the most part through passive recruitment. [36] .
2003
April: End of 'employer-led' work permits [14] .
May: Doctors included in the work authorisation/visa scheme (WA/WV), which was initially introduced 2000 to facilitate the active recruitment of nurses from non-EU countries [15] .
2004
February: The WA/WV scheme was modified to entitle spouses to work [15] . December: WA/WV scheme discontinued [14] .
2007
February: Green Card scheme to facilitate the entry of non-EU skilled workers, including doctors. Green cards were issued to an employee for two years [14] . posts [18] .
While it has not been possible to quantify the numbers of doctors emigrating out of Ireland, Ireland is clearly experiencing both facets of the international migration of doctors -the emigration of Irish trained doctors [9, 25] and immigration of foreign-trained doctors to replace them [10, 32] . This combination of factors -increased domestic demand, a delay in meeting that demand through the scale up of domestic medical education capacity and ongoing emigration of Irish trained doctors -means that Ireland has become more heavily reliant on foreign-trained doctors in recent years. Workforce planning strategies now recognise that they still need to take into account migratory flows [34] ; however, Ireland does not currently have accurate data on the mobility of doctors [10] .
In addition to the lack of migratory data, there is currently no comprehensive information about where foreign-trained doctors are employed within the Irish healthcare system. An estimated 55% of the 4,639 public sector NCHDs are foreign-trained [35] , as are 6% of Ireland's 2,245
(SHO) and 671 Registrars found that at the SHO grade foreign-trained doctors occupied over half of the posts in anaesthetics, emergency medicine and surgery; and they accounted for half of the Registrars in most specialities [36] . The audit also found that 37% of Registrar posts were not currently approved for training by the relevant training body [36] . Although NCHDs are technically doctors in training, an estimated 1000 NCHD posts are not part of formalised training schemes [27] . Although the 2007 audit does not provide a breakdown by nationality it is widely believed [8, 27, 36] 
Methods
There is some inconsistency in the international literature in the terminology used for migrant doctors, as this term can denote nationality or country of qualification [1] . Common terms include: non-national, foreign-born, foreign-trained, overseas doctor, migrant doctor and international medical graduate [37] . The term 'foreign-trained doctor' refers to a doctor practicing in the country where they did not obtain their primary medical degree. This term does not identify medical students who have migrated in order to undertake their primary medical degree; however, it is the term used by the Organisation for Economic Cooperation and The table also shows foreign-trained doctors as a percentage of the total registrations at the MCI. The final column shows the annual growth of foreign-trained doctors (%) registering. The The focus of this paper is the migration of non-EU doctors to Ireland and Figure 3 shows that it is this category that has increased the most. However, trends in migration by doctors qualifying in EU countries are interesting as they reflect 'accession countries' joining the European Union in the mid 2000s [42] . 
Limitations of current data
There are limitations to the data that we have presented. Neither registration nor immigration data are collated primarily for medical workforce planning purposes. However, as in other countries, these have been used here as the principal sources of migration data [44] in the absence of data that track workforce movements within and outside of the jurisdiction. This is not uncommon and it has been noted that 'no European country can provide an accurate, complete and up-to-date information on all international stocks and flows of health professionals' [1] . The principal sources of migration data include professional registers and immigration data [44] . Although each data source has limitations, it is possible by combining data sources to provide somewhat stronger evidence of doctor migration to Ireland.
Registration with the MCI does not mean that migration to Ireland has actually taken place, and may just indicate intent to migrate [43] , or migration to Ireland with the hope of then working as a doctor in Ireland. Additionally, some doctors maintain their MCI registration once they have either emigrated from Ireland, or have stopped practicing medicine [9] . Furthermore, as It is useful to examine the numbers of visas issued to non-EU nationals in order to get a further indication of doctor migration to Ireland. There are several reasons for the discrepancies between the registration and working visa data. The primary reason is that registration data relates to country of training, whereas the visa data records nationality. So non-EU nationals who train in Ireland would appear as 'Irish graduates' within the MCI data, but are likely to be categorised as non-EU nationals for immigration purposes. Also, non-EU graduates do not require a working visa if they already hold an Irish or other EU passport, are spouses of Irish or EU nationals or are asylum seekers/refugees.
The MCI data presented in Figure 7 relate to non-EU graduates on both the full and temporary register. The temporary register which existed prior to 2009 comprised solely of non-EU graduates and doctors on this register did not require a work permit as they were classified as postgraduate students for immigration purposes [9] . Additionally, new rules introduced in June 2010 mean that not all non-EU graduates registering with the MCI required work visas. Non-EU graduates taking up posts in the public sector as SHOs or Registrars, or those on the trainee specialist division (apart from interns) no longer require work permits [46] .
Registration data may over estimate the number of foreign-trained doctors in Ireland, as some doctors who have registered have not moved to Ireland (an estimated 24% of South African doctors register in Ireland as a 'safety net' [30] , with a view to possible future or temporary migration to undertake locum work in Ireland). Visa data may also underestimate the numbers arriving (due to visa regulations) however it is possible to reconcile the data in order to gain some understanding of migration trends. The number of visas are likely to provide the lower limit and registration data the upper limit of the numbers of doctors, implying that the true number of non-EU doctors migrating to Ireland each year will lie between the registration data and the visa data.
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Better data are needed to accurately profile doctor migration to Ireland. It is not possible to establish whether the registered doctors are actually working within the Irish health care system, or whether they are simply retaining their registration. There are diverse explanations for exits from the register and there is a need to be able to distinguish between possible reasons such as death, emigration or retirement, or any other such reasons which may arise and result in doctors leaving the register on a temporary or permanent basis. Furthermore, it is not possible to distinguish between permanent and temporary migrants. In order to incorporate doctor migration into overall health workforce planning it is essential to have data on the stock of migrant workers within the country and the flow of workers out of the country [1] . Currently
Ireland does not have this information available.
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Discussion
The results presented in this paper, using Ireland as a case study, illustrate three important issues for destination countries heavily reliant on foreign-trained doctors: 1) the need for better data systems to monitor migration flows within and across national borders, 2) the health What is evident from the data presented here is that much better information is needed about the flow of foreign and Irish trained doctors into and out of the Irish health system than is currently available. It is important to know the locations, specialties and grades of foreign (and domestically) trained doctors working in the Irish health system, and their career intentions. It has been widely acknowledged that many non-EU doctors in Ireland are working in posts of limited training value [47] and policies need to be developed in order to manage the migration process so that it does not create a win-lose situation [1] . The 2011 active international campaign in Pakistan and India was conducted in response to critical shortages and it is not known how these doctors will fit into the overall workforce plan once their 2-year contracts are
Page 20 of 26 finished. They may be retained within the Irish health system, return home, or migrate onwards to alternative destination countries, however it is not yet possible to determine this.
Migration trends and their implications for workforce planning in Ireland
Ireland needs to have comprehensive data on migratory flows. The limited data mean that policy makers are currently unable to make informed decisions about levels of doctor migration and the reciprocal implications of these flows for the domestic production and training pipeline of doctors [42] .
It is essential to have an understanding of both inward and outward flows of health professionals in order to incorporate this information into the workforce planning process [1] .
Ireland's NCHD shortage has been widely reported [18] and gaps between supply and demand make it increasingly difficult for policy makers to predict future trends in relation to needs [48] .
Recent Irish health workforce planning strategy documents [49] recognise the need for better workforce planning for ensuring the delivery of health service goals and the lack of comprehensive data on 'migratory flows' remains a core issue.
The large increase in the numbers of foreign-trained doctors registering at the MCI supports the hypothesis that Ireland is becoming increasingly dependent on foreign-trained doctors to make up the short-fall of Irish trained doctors. Although anecdotal evidence suggests that Irish trained doctors are leaving [50, 51] the available data sources (medical registration and visa data) fail to capture this emigration. A difficulty in capturing / recording health worker emigration is a problem shared by many source countries [1, 37] . The data presented here suggest that that increases in the numbers of foreign-trained doctors have been largely the result of passive recruitment rather than as a result of active international recruitment campaigns; and after 2008 there was a dramatic (four-fold) fall in the number of non-EU doctors entering the register, and a corresponding decrease in the total numbers registered. Emigration can be a major cause of attrition from the stock of doctors within a country [37] . If Ireland is training but not retaining doctors the resulting reliance on foreign-trained doctors to make up the shortfall suggests inadequate health workforce planning. Additionally, it is not known to what extent Ireland is able to retain foreign-trained doctors. It is estimated that 60% of NCHDs emigrate in order to secure consultant employment [27] and foreign-trained doctors in
Page 21 of 26 particular feel disadvantaged with regards to access to consultant posts in Ireland [10] , with one non-EU doctor putting it '"I don't think I have any career prospects -that is why we are planning to move'" [52] .
Such a reactive approach to workforce planning raises issues of sustainability and ability to compete in a global market [53] especially in the current economic climate. A recent OECD/WHO policy brief suggests that the recent economic crisis will not drastically affect international migration of health professionals and states that 'employment in the health sector is more resilient to a cyclical downturn than employment in other sectors and demand for healthcare is certainly not decreasing in the short term due to the crisis' [4] . However, while this might be true globally, in Ireland, the decreased salaries [27] brought about by the economic downturn, as well as changes in NCHD contracts [10] and new registration procedures [40] make it a less attractive destination for foreign-trained doctors. A decrease in non-EU graduates joining the register after 2008 suggests that Ireland is a less attractive destination for foreigntrained doctors, a factor perhaps reflected in the need (from 2011) for active recruitment campaigns to fill NCHD vacancies.
Ireland's responsibilities as part of the Global Code
Major destination countries such as Ireland were required under the WHO Global Code of Practice to report to the WHO and the World Health Assembly in 2012 on the inflows of foreigntrained doctors and nurses. In accordance to Article 7.1 Member states will be encourage to provide information to the Secretariat on health personnel migration [54] . Ireland is in danger of failing to comply with the Code, both through being unable to retain workers and subsequently reacting by filling shortages through active international recruitment. More substantive responsibilities under the Code are the member states are encouraged to 'train and retain' a sustainable health workforce and are discouraged from actively recruiting health professionals from developing countries who face critical shortages of health workers [7] .
The 2011 active international campaign to recruit junior doctors from India and Pakistan resulted in the recruitment of 230 doctors [41] . These are not countries normally considered as countries experiencing severe shortages; however, the absence of negative effects on sending countries' health systems should not be assumed in that critical specialised staff can be lost 
Conclusion
This paper highlights the difficulties that are faced when trying to monitor doctor migration and assess its impact on the workforce. There is a global need to produce a sufficient stock of doctors to meet demand and Ireland needs to develop ethical, effective and sustainable health workforce policies in order to ensure that its health services are adequately staffed. Ireland's dependence on foreign-trained doctors indicates an inability to train and retain sufficient doctors to meet demand and suggests the need for a strengthened health workforce planning system. This will require Ireland to develop and maintain a comprehensive record of inflows to the health workforce, including migratory flows. Furthermore there needs to be more detailed information about foreign-trained doctors currently in the health workforce, in terms of how they were recruited, what stage in their career they were on arrival, where they practice in
Ireland and their levels of satisfaction with working conditions. Information about the motivations, aspirations and career plans of foreign-trained doctors will aid policy makers and planners understand their future plans and will allow the Irish government to retain and better utilise them, once they are working within the Irish health system.
In the short to medium term, the key question is whether Ireland will be able to continue to attract and retain foreign-trained doctors, without contributing to undermining the health systems in the source countries from which these doctors come. Of critical and long-term importance is the need for Ireland to identify the reasons for its failure to retain the doctors it trains and implement retention measures so as to remove its dependence on foreign-trained doctors. Such reliance on foreign-trained doctors is precarious in the context of a recession and a worldwide shortage of doctors which will create increased global competition for this valuable and scarce resource.
